Molecular mechanism of the role of ROS signaling pathway in the antioxidant properties of TKE2 cells by 葛连平
  










Molecular mechanism of the role of ROS signaling pathway 


















































































































































































Purpose: The role of ROS in stem cell biology is not fully illustrated and understood. 
In this present research we compare the different responses under condition of oxidative 
stress induced by hydrogen peroxide (H2O2) between lately developed murine corneal 
epithelial progenitor cells (TKE2) and mature murine corneal epithelial cells (MCE) 
and investigate the antioxidant properties of TKE2 cells and the underlying mechanism. 
Methods: The mouse corneal epithelial progenitor cells (TKE2) and mature mouse 
corneal epithelial cells (MCE) were applied to establish the cell model. The cell 
viability was measured by CCK8 assay in cultured TKE2 and MCE cells exposed to 
H2O2 at different concentrations. ROS production was detected by ﬂuorescent DCF 
assay using flow-cytometry. The expression level of oxidative stress markers 3- 
nitrotyrosine (3-NT) was assessed by immunofluorescence staining. The main factors 
of Keap1-Nrf2-ARE signaling pathway and the levels of autophagy makers were 
detected by real-time quantitative PCR (qRT-PCR), immunofluorescence staining, and 
Western blot. Differentiated-TKE2 cells were obtained by adding 5% fetal bovine 
serum to the culture medium. After treatment of H2O2 for 24 hours, NOX4, which is a 
key enzymes of ROS production, and the main proteins of Keap1-Nrf2-ARE signaling 
pathway were measured in differentiated-TKE2 cells in order to further prove the 
antioxidant properties of TKE2 cells. 
Results: TKE2 cells showed a significant and strong resistance of cell viability against 
the oxidative stress induced by H2O2, while the cell viability of MCE cells was 
decreased in a concentration dependent manner under the same stress conditions. H2O2 
reduced the production of ROS and the level of 3-NT in TKE2 cells, however the 
amount of ROS generation and the level of 3-NT within MCE cells were increased. It 
was shown that the important cellular signaling pathway of oxidative stress (Keap1-
Nrf2-ARE) of was activated in TKE2 cells, but not in MCE cells. On the other hand, it 
was demonstrated that at early stage of oxidative stress, i.e. 4 hours after exposure of 

















regulated and P62 was down-regulated in TKE2 cells, but not in MCE cells, which were 
considered as the activation of autophagy. After treatment of H2O2 for 24 hours, these 
markers of autophagy were not significantly changed between TKE2 and MCE cells. 
Furthermore, we compared TKE2 cells and differentiated-TKE2 cells to further support 
the antioxidant properties of TKE2 cells. It was demonstrated that the level of important 
ROS generation enzyme: NOX4 was up-regulated and the Keap1-Nrf2-ARE pathway 
was not activated in differentiated-TKE2 cells. 
Conclusion: The experimental results revealed that mouse corneal epithelial progenitor 
cells (TKE2) have stronger antioxidant properties against oxidative stress than mouse 
corneal epithelial cells (MCE) via activating Keap1-Nrf2-ARE signaling pathway and 
autophagy. We, for the first time, provided the evidence that the corneal stem cells have 
a strong antioxidant capacity, indicating a potential beneficial value of corneal 
stem/progenitor cells in therapy and other applications. 
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1.1.4.1 ROS 生成酶 
（Reduced nicotinamide adenine dinucleotide phosphate, NADPH ) 氧化酶是细
胞内 ROS 生成的主要来源[15],并且在细胞中发现了一系列 NADPH 氧化酶催化

















NOX4,NOX5,DUOX1 及 DUOX2,之后被命名为 NOX 的蛋白家族。NOX 分子大
致可以分为 N 端的疏水跨膜区和 C 端两大结构域，羧基末端含有保守的黄素腺
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